
�áâã¯¨â¥«ì ï ®«¨¬¯¨ ¤ . 07.08.2006

1. �  ªàã£«ë¬ áâ®«®¬ á¨¤ïâ 2n ç¥«®¢¥ª: n ä¨§¨ª®¢ ¨ n å¨¬¨ª®¢, ¯à¨ç¥¬ ¥ª®â®àë¥ ¨§ ¨å ¢á¥£¤  £®¢®àïâ

¯à ¢¤ã,   ®áâ «ìë¥ ¢á¥£¤  «£ãâ. �§¢¥áâ®, çâ® ª®«¨ç¥áâ¢® å¨¬¨ª®¢-«¦¥æ®¢ à ¢® ª®«¨ç¥áâ¢ã ä¨§¨ª®¢-«¦¥æ®¢.

�  ¢®¯à®á: \�â® ¢ è á®á¥¤ á¯à ¢ ?" ¢á¥ á¨¤ïé¨¥ §  áâ®«®¬ ®â¢¥â¨«¨: \�¨¬¨ª". �®ª ¦¨â¥, çâ® n ç¥â®.

2. � áá¬®âà¨¬ ¢á¥ ¢®§¬®¦ë¥  ¡®àë ç¨á¥« ¨§ ¬®¦¥áâ¢  f1; 2; : : : ; ng, ¥ á®¤¥à¦ é¨¥ ¤¢ãå á®á¥¤¨å ç¨á¥«.

�®ª ¦¨â¥, çâ® áã¬¬  ª¢ ¤à â®¢ ¯à®¨§¢¥¤¥¨© ç¨á¥« ¢ íâ¨å  ¡®à å à ¢  (n+ 1)!� 1.

3. �®¦® «¨ ª¢ ¤à â à §à¥§ âì   à ¢®¡¥¤à¥ë¥ âà¥ã£®«ì¨ª¨ á ã£«®¬ ¯à¨ ®á®¢ ¨¨ 75�?
4. �¢¥ ®ªàã¦®áâ¨ á æ¥âà ¬¨ O1 ¨ O2 ¯¥à¥á¥ª îâáï ¢ â®çª å A ¨ B. �ªàã¦®áâì, ¯à®å®¤ïé ï ç¥à¥§ â®çª¨

O1, B ¨ O2 ¯¥à¥á¥ª ¥â ¢â®àãî ®ªàã¦®áâì â ª¦¥ ¨ ¢ â®çª¥ P . �®ª ¦¨â¥, çâ® â®çª¨ O1, A ¨ P «¥¦ â   ®¤®©

¯àï¬®©.

5. � ï§ëª¥ ¯«¥¬¥¨ �àã-«ï-«ï á«®¢® | «î¡ ï ¯®á«¥¤®¢ â¥«ì®áâì ¨§ 10 ã«¥© ¨ ¥¤¨¨æ. �«®¢  áç¨â îâáï

á¨®¨¬ ¬¨, ¥á«¨ ®¤® ¬®¦® ¯®«ãç¨âì ¨§ ¤àã£®£® á¥à¨¥© á«¥¤ãîé¨å ®¯¥à æ¨©: ¬®¦® ¢§ïâì ¥áª®«ìª® ¯®¤àï¤

áâ®ïé¨å æ¨äà á ç¥â®© áã¬¬®© ¨ ¯®áâ ¢¨âì   â® ¦¥ ¬¥áâ® ¢ ®¡à â®¬ ¯®àï¤ª¥. �ª®«ìª® ¢ íâ®¬ ï§ëª¥ à §«¨çëå

¯® á¬ëá«ã á«®¢?

�áâã¯¨â¥«ì ï ®«¨¬¯¨ ¤ . �ë¢®¤

6. �®çª  B «¥¦¨â ¬¥¦¤ã â®çª ¬¨ A ¨ C. �®çª¨ K ¨ H «¥¦ â ¢ ®¤®© ¯®«ã¯«®áª®áâ¨ ®â®á¨â¥«ì® ¯àï-

¬®© AC. �§¢¥áâ®, çâ® AK = KB, BH = HC, \AKB = � ¨ \BHC = � � �. � ©¤¨â¥ ã£«ë âà¥ã£®«ì¨ª  KHM ,

£¤¥ M | á¥à¥¤¨  ®âà¥§ª  AC.

7. � âãà «ìë¥ ç¨á«  x ¨ y ã¤®¢«¥â¢®àïîâ à ¢¥áâ¢ã x
2 � y

3 = 17. �®ª ¦¨â¥, çâ® ç¨á«® y
2 + 2x + 2 |

á®áâ ¢®¥.

8. �ãáâì a; b; c| ¥®âà¨æ â¥«ìë¥ ç¨á« , ¥ ¡®«¥¥ ç¥¬ ®¤® ¨§ ª®â®àëå à ¢ë ã«î. �®ª ¦¨â¥ ¥à ¢¥áâ¢®

a
2

b2 + c2
+

b
2

c2 + a2
+

c
2

a2 + b2
>

a

b+ c
+

b

c + a
+

c

a+ b
:

�¥à¨ï 1, ®¡é ï

1. �ãáâì P (x) { ¬®£®ç«¥ âà¥âì¥© áâ¥¯¥¨ á ¤¥©áâ¢¨â¥«ìë¬¨ ª®íää¨æ¨¥â ¬¨ â ª®©, çâ® P (2) + P (5) <

7 < P (3) + P (4). �®ª ¦¨â¥, çâ® áãé¥áâ¢ãîâ ¤¥©áâ¢¨â¥«ìë¥ ç¨á«  a ¨ b â ª¨¥, çâ® a+ b = 7 ¨ P (a) + P (b) = 7.

2. � ©¤¨â¥ ¢á¥ áâà®£® ¢®§à áâ îé¨¥   ¢á¥© ç¨á«®¢®© ¯àï¬®© äãªæ¨¨ f á ¤¥©áâ¢¨â¥«ìë¬¨ § ç¥¨ï¬¨,

â ª¨¥, çâ® ¤«ï ¢á¥å ¤¥©áâ¢¨â¥«ìëå x ¨ y f(f(x) + y) = f(x + y) + f(0).

3. �   äãªæ¨ï f(x) = 5x�13
3x�7 . � ©¤¨â¥ äãªæ¨î g(x) = f(f(: : : f(x) : : :))| {z }

2006

.

4. �ãáâì r(n) ®¡®§ ç ¥â ª®«¨ç¥áâ¢® ¯à¥¤áâ ¢«¥¨©  âãà «ì®£® ç¨á«  n ¢ ¢¨¤¥ áã¬¬ë ¤¢ãå ¥ã¯®àï¤®ç¥-

ëå ª¢ ¤à â®¢  âãà «ìëå ç¨á¥«. �®ª ¦¨â¥, çâ® ¨ ¯à¨ ª ª®¬  âãà «ì®¬ m > 1 ¯®á«¥¤®¢ â¥«ì®áâì ®áâ âª®¢

®â ¤¥«¥¨ï ç¨á¥« r(n)   m ¥ ï¢«ï¥âáï ¯¥à¨®¤¨ç¥áª®©.

5. �ãé¥áâ¢ã¥â «¨ äãªæ¨ï f : R ! R â ª ï, çâ® ¯à¨ ¢á¥å x; y 2 R ¢ë¯®«ï¥âáï ¥à ¢¥áâ¢®
f(x)+f(y)

2
>

f
�
x+y
2

�
+ jx� yj?

6. �¥è¨â¥ ¢ ¢¥é¥áâ¢¥ëå ç¨á« å ãà ¢¥¨¥ 3x + 6x = 4x + 5x.

7.  ) �ãé¥áâ¢ã¥â «¨ ¥¯à¥àë¢ ï äãªæ¨ï, £à ä¨ª ª®â®à®© ¯¥à¥á¥ª ¥âáï á «î¡®© ¯àï¬®©   ¯«®áª®áâ¨?

¡) f(x) | ¥¯à¥àë¢ ï ¬®®â®® ¢®§à áâ îé ï äãªæ¨ï, ®¯à¥¤¥«¥ ï ¯à¨ ¢á¥å ¤¥©áâ¢¨â¥«ìëå x. �®¦¥â

«¨ ¥¥ £à ä¨ª ¨¬¥âì à®¢® ®¤ã ¨«¨ ¤¢¥ ®¡é¨¥ â®çª¨ á ª ¦¤®© ¯àï¬®©?

8. � ë à §«¨çë¥  âãà «ìë¥ ç¨á«  m ¨ n. �®ª ¦¨â¥, çâ® áãé¥áâ¢ã¥â â ª®¥ ¢¥é¥áâ¢¥®¥ ç¨á«® x, çâ®

¤à®¡ë¥ ç áâ¨ ç¨á¥« mx ¨ nx «¥¦ â   ¯à®¬¥¦ãâª¥ [1=3; 2=3].

�¥à¨ï 2. �à¥¨¬ãé¥áâ¢¥® ª®¬¡¨ â®à ï

1. � ¡¥«®¬ ª¢ ¤à â¥ 8 � 8 § ªà è¥® ¢ ç¥àë© æ¢¥â 16 ª«¥â®ª, à®¢® ¯® ¤¢¥ ¢ ª ¦¤®¬ áâ®«¡æ¥ ¨ ª ¦¤®©

áâà®çª¥. �®ª ¦¨â¥, çâ® ¯¥à¥ªà è¨¢ ¨¥¬ áâà®ª ¨ áâ®«¡æ®¢ ¥«ì§ï ã¬¥ìè¨âì ª®«¨ç¥áâ¢® ç¥àëå ª«¥â®ª.

2. �  ¯«®áª®áâ¨ ¯à®¢¥¤¥® 3000 ¯àï¬ëå ®¡é¥£® ¯®«®¦¥¨ï. �®ª ¦¨â¥, çâ® ®¨ ®¡à §ãîâ ¥ ¬¥¥¥ a) 1000;

¡) 2000 âà¥ã£®«ì¨ª®¢.

3. � ® ¥®£à ¨ç¥®¥ ç¨á«® ª¢ ¤à â¨ª®¢ 1 � 1. �å áâ®à®ë à áªà è¥ë ¢ 4 æ¢¥â  â ª, çâ®¡ë ã ª ¦¤®-

£® ª¢ ¤à â¨ª  ¢á¥ áâ®à®ë ¡ë«¨ à §ëå æ¢¥â®¢ (ª®«¨ç¥áâ¢® ª¢ ¤à â¨ª®¢ ª ¦¤®© ¢®§¬®¦®© à áæ¢¥âª¨ â ª¦¥

¥®£à ¨ç¥®). �â¨ ª¢ ¤à â¨ª¨ ¬®¦® áª«¥¨¢ âì ¯® ®¤®æ¢¥âë¬ áâ®à® ¬. �à¨ ª ª¨å m ¨ n ¨§ ¨å ¬®¦®

áª«¥¨âì ¯àï¬®ã£®«ì¨ª m � n â ª, çâ®¡ë ª ¦¤ ï ¥£® áâ®à®  ¡ë«  ¯®ªà è¥  ¢ ®¤¨ æ¢¥â ¨ æ¢¥â  ¢á¥å áâ®à®

¡ë«¨ à §«¨çë?

4. �¢ ¤à âë© âà¥åç«¥ f(x) = ax
2+bx+c á æ¥«ë¬¨ ª®íää¨æ¨¥â ¬¨ ®¡« ¤ ¥â â ª¨¬ á¢®©áâ¢®¬: ¤«ï «î¡®£®

 âãà «ì®£® m  ©¤¥âáï  âãà «ì®¥ x â ª®¥, çâ® f(x) ¤¥«¨âáï   m. �®ª ¦¨â¥, çâ® ª®à¨ f(x) à æ¨® «ìë.

5. �¥à¥¤¨ë© ¯¥à¯¥¤¨ªã«ïà ª áâ®à®¥ AC âà¥ã£®«ì¨ª  ABC ¯¥à¥á¥ª ¥â áâ®à®ã BC ¢ â®çª¥ M . �¨á-

á¥ªâà¨á  ã£«  AMB ¯¥à¥á¥ª ¥â ®¯¨á ãî ®ªàã¦®áâì âà¥ã£®«ì¨ª  ABC ¢ â®çª¥ K. �®ª ¦¨â¥, çâ® ¯àï¬ ï,

¯à®å®¤ïé ï ç¥à¥§ æ¥âàë ¢¯¨á ëå ®ªàã¦®áâ¥© âà¥ã£®«ì¨ª®¢ AKM ¨ BKM , ¯¥à¯¥¤¨ªã«ïà  ¡¨áá¥ªâà¨á¥

ã£«  AKB.

6. �¥é¥áâ¢¥ë¥ ç¨á«  a; b; c; d â ª®¢ë, çâ® a2 + b
2 + c

2 + d
2 = 4. �®ª ¦¨â¥, çâ® a3 + b

3 + c
3 + d

3 6 8.

1



7. �®ª ¦¨â¥, çâ® ¢ á¢ï§®¬ £à ä¥ á ç¥âë¬ ç¨á«®¬ à¥¡¥à ¬®¦® ®à¨¥â¨à®¢ âì à¥¡à  â ª, çâ®¡ë ¨§ ª ¦¤®©

¢¥àè¨ë ¢ëå®¤¨«® ç¥â®¥ ç¨á«® à¥¡¥à.

8. �ãáâì F { á¥¬¥©áâ¢® ª®¥çëå ¯®¤¬®¦¥áâ¢ ¬®¦¥áâ¢   âãà «ìëå ç¨á¥«, â ª®¥, çâ® «î¡ë¥ ¤¢  ¬®-

¦¥áâ¢  ¨§ íâ®£® á¥¬¥©áâ¢  ¨¬¥îâ ¥¯ãáâ®¥ ¯¥à¥á¥ç¥¨¥. �¥à® «¨, çâ® ®¡ï§ â¥«ì®  ©¤¥âáï â ª®¥ ª®¥ç®¥

¬®¦¥áâ¢® Y , çâ®¡ë ¤«ï «î¡ëå ¤¢ãå ¬®¦¥áâ¢ A ¨ B ¨§ á¥¬¥©áâ¢  F ¯¥à¥á¥ç¥¨¥ âà¥å ¬®¦¥áâ¢ A, B ¨ Y ¡ë«®

¡ë ¥¯ãáâ®?

�¥à¨ï 3. �®âà®«ìë¥ ¢®¯à®áë.

� §®¢¥¬ ®âà¥§®ª [a; b]   ç¨á«®¢®© ®á¨ «®¢ãèª®© ¤«ï ¥ª®â®à®© ¯®á«¥¤®¢ â¥«ì®áâ¨, ¥á«¨ ¯®çâ¨ ¢áï ¯®á«¥¤®-

¢ â¥«ì®áâì «¥¦¨â ¢ íâ®¬ ®âà¥§ª¥. � §®¢¥¬ ®âà¥§®ª [a; b]   ç¨á«®¢®© ®á¨ ª®à¬ãèª®© ¤«ï ¥ª®â®à®© ¯®á«¥¤®¢ -

â¥«ì®áâ¨, ¥á«¨   íâ®¬ ®âà¥§ª¥ «¥¦¨â ¡¥áª®¥ç® ¬®£® ç«¥®¢ íâ®© ¯®á«¥¤®¢ â¥«ì®áâ¨.

1. a) �®ª ¦¨â¥, çâ® ¢áïª ï «®¢ãèª  ï¢«ï¥âáï ª®à¬ãèª®©. �à¨¢¥¤¨â¥ ¯à¨¬¥à ¯®á«¥¤®¢ â¥«ì®áâ¨ ¨ ¥¥

ª®à¬ãèª¨, ª®â®à ï ¥ ï¢«ï¥âáï «®¢ãèª®©.

b) �ãé¥áâ¢ã¥â «¨ ¯®á«¥¤®¢ â¥«ì®áâì, ¥ ¨¬¥îé ï ¨ ®¤®© ª®à¬ãèª¨?

c) �ãé¥áâ¢ã¥â «¨ ¯®á«¥¤®¢ â¥«ì®áâì, ¤«ï ª®â®à®© ¢áïª¨© ®âà¥§®ª ï¢«ï¥âáï ª®à¬ãèª®©?

2. �  ¯«®áª®áâ¨  å®¤¨âáï 100 â®ç¥ª. �®ª ¦¨â¥, çâ® ¥áâì ¯àï¬ ï, ¯® ®¡¥ áâ®à®ë ®â ª®â®à®© «¥¦¨â ¯® 50 ¨§

¤ ëå â®ç¥ª.

3. �®ª ¦¨â¥, çâ® ¥á«¨ n ¨ k {  âãà «ìë¥ ç¨á« , ¯à¨ç¥¬ n > k, â® ¤«ï «î¡®£® a > 0 ¢ë¯®«ï¥âáï ¥à ¢¥áâ¢®

na
k � ka

n 6 n� k.

4. �®ª ¦¨â¥, çâ® ¯à¨ «î¡ëå ¯®«®¦¨â¥«ìëå x, y, z ¢ë¯®«ï¥âáï ¥à ¢¥áâ¢®:

1

1 + x
+

1

1 + y
+

1

1 + z
>

9

3 + x+ y + z
:

5. �¥¢¨ ë AA1, BB1, CC1 âà¥ã£®«ì¨ª  ABC ¯¥à¥á¥ª îâáï ¢ ®¤®© â®çª¥. �¯¨á  ï ®ª®«® A1B1C1

®ªàã¦®áâì ¢â®à¨ç® ¯¥à¥á¥ª ¥â áâ®à®ë âà¥ã£®«ì¨ª  ¢ â®çª å A2, B2, C2. �®ª ¦¨â¥, çâ® AA2, BB2, CC2 â®¦¥

¯¥à¥á¥ª îâáï ¢ ®¤®© â®çª¥.

6. �¥è¨âì ãà ¢¥¨¥ ¢ æ¥«ëå ç¨á« å: x6 + 3x3 + 1 = y
4
:

7. �¥è¨â¥ ¢ æ¥«ëå ç¨á« å ãà ¢¥¨¥ x2 + y
2 + z

2 = 22006.

8. �®£®ç«¥ P (x) ¯à¨ ¤¥«¥¨¨   ¤¢ãç«¥ x+3 ¤ ¥â ®áâ â®ª 1,   ¯à¨ ¤¥«¥¨¨   ¬®£®ç«¥ x2� 1 { ®áâ â®ª

2x+ 1. � ©¤¨â¥ ®áâ â®ª ®â ¤¥«¥¨ï P (x)   ¯à®¨§¢¥¤¥¨¥ (x+ 3)
�
x
2 � 1

�
.

�¥à¨ï 4. �à®¤®«¦¥¨¥.

1. a) �ãáâì ¯®á«¥¤®¢ â¥«ì®áâ¨ fxng ¨ fyng áå®¤ïâáï, ¯à¨ç¥¬ yn 6= 0 ¤«ï «î¡®£® n. �¥à® «¨, çâ® ¯®á«¥¤®¢ -

â¥«ì®áâì fxn=yng áå®¤¨âáï?
b) �ãáâì ¯®á«¥¤®¢ â¥«ì®áâ¨ fxng ¨ fyng áå®¤ïâáï ª ã«î. �®¦¥â «¨ ¯à¥¤¥« ¯®á«¥¤®¢ â¥«ì®áâ¨ fxn=yng

à ¢ïâìáï 1) 0; 2) 1? �®¦¥â «¨ íâ  ¯®á«¥¤®¢ â¥«ì®áâì à áå®¤¨âìáï?

2. �  ¯àï¬®© l ®â¬¥ç¥ë ¤¢¥ â®çª¨ { A ¨ B. �à®¬¥ â®£®, ¤ ® ¥ª®â®à®¥ ä¨ªá¨à®¢ ®¥ ç¨á«® c.

 ) �®ª ¦¨â¥, çâ®   ¯àï¬®© AB áãé¥áâ¢ã¥â à®¢® ®¤  â ª ï â®çª  X, çâ® AX2 �BX
2 = c.

¡) �®ª ¦¨â¥, çâ® £¥®¬¥âà¨ç¥áª®¥ ¬¥áâ® â®ç¥ª Y   ¯«®áª®áâ¨, ¤«ï ª®â®àëå AY
2 � BY

2 = c { íâ® ¯àï¬ ï,

¯¥à¯¥¤¨ªã«ïà ï ¯àï¬®© l.

3. � ë ¤¢¥ ¥ª®æ¥âà¨ç¥áª¨¥ ®ªàã¦®áâ¨. � ©¤¨â¥ ���   ¯«®áª®áâ¨, áâ¥¯¥¨ ª®â®àëå ®â®á¨â¥«ì®

íâ¨å ®ªàã¦®áâ¥© ®¤¨ ª®¢ë. (�â® ���  §ë¢ ¥âáï à ¤¨ª «ì®© ®áìî ¤¢ãå ¤ ëå ®ªàã¦®áâ¥©.)

4. � àï¤ ¢ë«®¦¥® 100 ªà áëå ¨ 100 á¨¨å è à®¢, ¯à¨ç¥¬ á ¬ë© «¥¢ë© ¨ á ¬ë© ¯à ¢ë© è àë { á¨¨¥.

�®ª ¦¨â¥, çâ® ¬¥¦¤ã è à ¬¨ ¬®¦® ¯®áâ ¢¨âì ¯¥à¥£®à®¤ªã â ª, çâ®¡ë ¢ ª ¦¤®© ç áâ¨ ®ª § «®áì ®¤¨ ª®¢®¥

ª®«¨ç¥áâ¢® á¨¨å ¨ ªà áëå è à®¢.

5. �«ï ¯®«®¦¨â¥«ìëå ç¨á¥« a,b,c ¤®ª ¦¨â¥ ¥à ¢¥áâ¢®

a
3

b+ 2c
+

b
3

c+ 2a
+

c
3

a+ 2b
>
a
2 + b

2 + c
2

3
:

6. �«ï ¯à®¨§¢®«ì®£®  âãà «ì®£® n ¤®ª ¦¨â¥ ¥à ¢¥áâ¢® nn � (n+ 1)n�1:
7. (�¥à ¢¥áâ¢® �¥àã««¨) �ãáâì � > �1. �®ª ¦¨â¥, çâ® ¯à¨ «î¡®¬  âãà «ì®¬ n á¯à ¢¥¤«¨¢® ¥à ¢¥áâ¢®

(1 + �)
n
> 1 + n�.

8. �ãáâì fang { ¯®á«¥¤®¢ â¥«ì®áâì ç¨á¥«, ®¯à¥¤¥«¥ ï à ¢¥áâ¢ ¬¨ a1 = 1; an = nan�1+ (�1)n. �®ª ¦¨â¥,
çâ® an ¤¥«¨âáï   n� 1 ¯à¨ n > 1.

�¥à¨ï 5. �à¨¬¥¨¬ ¯®«ãç¥ë¥ § ¨ï.

1. �®ª ¦¨â¥, çâ® á«¥¤ãîé¨¥ ¯®á«¥¤®¢ â¥«ì®áâ¨ áå®¤ïâáï ¨  ©¤¨â¥ ¨å ¯à¥¤¥«ë:

a) xn =
10
1
� 11

3
� : : : � n+9

2n�1;

b) xn =
�
1� 1

2

� �
1� 1

4

�
: : :

�
1� 1

2n

�
;

c) x1 =
p
2; xn =

p
2 + xn�1;

d) xn =
n
k

an
(jaj > 1):

2. �  áâ®à® å BC ¨ AC ®áâà®ã£®«ì®£® âà¥ã£®«ì¨ª  ABC ¢ë¡à ë â®çª¨ A1 ¨ B1 á®®â¢¥âáâ¢¥®. � 

®âà¥§ª å AA1 ¨ BB1, ª ª   ¤¨ ¬¥âà å, ¯®áâà®¥ë ®ªàã¦®áâ¨. �®ª ¦¨â¥, çâ® ®¡é ï å®à¤  íâ¨å ®ªàã¦®áâ¥©

¯à®å®¤¨â ç¥à¥§ ®àâ®æ¥âà âà¥ã£®«ì¨ª  ABC.

2



3. � ë âà¨ ¯®¯ à® ¥ª®æ¥âà¨ç¥áª¨¥ ®ªàã¦®áâ¨. �«ï ª ¦¤ëå ¤¢ãå ¨§ ¨å à¨áã¥âáï ¨å à ¤¨ª «ì ï ®áì.

�®ª ¦¨â¥, çâ® íâ¨ âà¨ ®á¨ ¯¥à¥á¥ª îâáï ¢ ®¤®© â®çª¥ (®   §ë¢ ¥âáï à ¤¨ª «ìë¬ æ¥âà®¬ âà¥å ®ªàã¦®áâ¥©).

4. �à ¨ ¢®áì¬¨ ¥¤¨¨çëå ªã¡¨ª®¢ ®ªà è¥ë ¢ ç¥àë© ¨ ¡¥«ë© æ¢¥â  â ª, çâ® ã ª ¦¤®£® ªã¡¨ª  ç¥àëå

¨ ¡¥«ëå £à ¥© ¯®à®¢ã. �®ª ¦¨â¥, çâ® ¨§ íâ¨å ªã¡¨ª®¢ ¬®¦® á«®¦¨âì ªã¡ 2� 2 � 2,   ¯®¢¥àå®áâ¨ ª®â®à®£®

ç¥àëå ¨ ¡¥«ëå ª¢ ¤à â¨ª®¢ ¯®à®¢ã.

5. � ©¤¨â¥ ¢á¥ ¯ àë  âãà «ìëå ç¨á¥« (a; b), ¤«ï ª®â®àëå ç¨á«® 4a2b4 � 4a+ b
2 { ª¢ ¤à â æ¥«®£® ç¨á« .

6. �«ï ¯®«®¦¨â¥«ìëå bi ¨ ¯à®¨§¢®«ìëå ai (i = 1; n) á¯à ¢¥¤«¨¢® ¥à ¢¥áâ¢®
a
2

1

b1
+

a
2

2

b2
+ : : :+

a
2

n

bn
>

(a1+a2+:::+an)
2

b1+b2+:::+bn
,

¯à¨ç¥¬ à ¢¥áâ¢® ¤®áâ¨£ ¥âáï â. ¨ â. â., ª®£¤  a1

b1
= a2

b2
= : : : = an

bn
.

7. �®ª ¦¨â¥, çâ® ¤«ï ¯®«®¦¨â¥«ìëå ç¨á¥« a,b,c ¨ d ¢ë¯®«¥® ¥à ¢¥áâ¢®

a

b+ c
+

b

c+ d
+

c

a+ d
+

d

a+ b
> 2:

8. � áâà ¥ ¥áª®«ìª® £®à®¤®¢ ¨ ®¤¨ ¨§ ¨å ï¢«ï¥âáï áâ®«¨æ¥©. �§ áâ®«¨æë ¢ëå®¤¨â 100 ¤®à®£,   ¨§ ¢á¥å

®áâ «ìëå £®à®¤®¢ { ¯® 10. �à¨ íâ®¬ ¨§ «î¡®£® £®à®¤  ¬®¦® ¤®¥å âì ¤® «î¡®£® ¤àã£®£®. �®ª ¦¨â¥, çâ® ¬®¦®

§ ªàëâì   à¥¬®â ¯®«®¢¨ã ¤®à®£, ¨¤ãé¨å ¨§ áâ®«¨æë â ª, çâ®¡ë íâ® ãá«®¢¨¥ á®åà ¨«®áì.

�¥à¨ï 6. �à á-¥à ¢¥áâ¢® ¨ à ¤¨ª «¨§¬.

1. �ãé¥áâ¢ã¥â «¨ ¯®á«¥¤®¢ â¥«ì®áâì, ¬®¦¥áâ¢® ¯à¥¤¥«ìëå â®ç¥ª ª®â®à®© a) ¬®¦¥áâ¢®  âãà «ìëå

ç¨á¥«; b) ®âà¥§®ª [0; 1]; c) ¬®¦¥áâ¢® à æ¨® «ìëå ç¨á¥«?

2. �ãáâì AA1, BB1 ¨ CC1 | ¢ëá®âë âà¥ã£®«ì¨ª  ABC,  M | ¯à®¨§¢®«ì ï â®çª    ¯«®áª®áâ¨. �®ª ¦¨â¥,

çâ® ®¯¨á ë¥ ®ªàã¦®áâ¨ âà¥ã£®«ì¨ª®¢ AA1M , BB1M ¨ CC1M «¨¡® ª á îâáï ¢ â®çª¥M , «¨¡® ¨¬¥îâ ¥é¥ ®¤ã

®¡éãî â®çªã.

3. �ªàã¦®áâì ¤¥«¨â ª ¦¤ãî áâ®à®ã âà¥ã£®«ì¨ª    âà¨ à ¢ë¥ ç áâ¨. �®ª ¦¨â¥, çâ® íâ®â âà¥ã£®«ì¨ª

¯à ¢¨«ìë©.

4. � âà¥ã£®«ì¨ª¥ ABC ¯à®¢¥¤¥ë ¢ëá®âë AA1 ¨ BB1, ¯¥à¥á¥ª îé¨¥áï ¢ â®çª¥ H. �®ª ¦¨â¥, çâ® ¯àï¬ ï,

¯à®å®¤ïé ï ç¥à¥§ á¥à¥¤¨ë ®âà¥§ª®¢ AB ¨ CH, ¯¥à¯¥¤¨ªã«ïà  ¯àï¬®© A1B1.

5. (�à á-¥à ¢¥áâ¢®) a) �«ï x1 > x2 ¨ y1 > y2 ¤®ª ¦¨â¥ ¥à ¢¥áâ¢® x1y1 + x2y2 > x1y2 + x2y1.

b) �«ï x1 > x2 > : : : > xn ¨ y1 > y2 > : : : > yn ¤®ª ¦¨â¥ ¥à ¢¥áâ¢®

x1y1 + x2y2 + : : :+ xnyn > x1yk1 + x2yk2 + : : :+ xnykn > x1yn + x2yn�1 + : : :+ xny1:

6. �®ª ¦¨â¥, çâ® ¯à¨ ¯à®¨§¢®«ìëå a, b, c á¯à ¢¥¤«¨¢® ¥à ¢¥áâ¢® a4 + b
4 + c

4 > a
3
b+ b

3
c+ c

3
a.

7. �®ª ¦¨â¥, çâ® ¯à¨ a > 0, b > 0, c > 0 á¯à ¢¥¤«¨¢® ¥à ¢¥áâ¢®

a+ b+ c 6 a
2+b2

2c
+ a

2+c2

2b
+ b

2+c2

2a
6 a

3

bc
+ b

3

ac
+ c

3

ab
.

8. �áâì n ç¥«®¢¥ª, ¥ª®â®àë¥ ¨§ ª®â®àëå § ª®¬ë ¬¥¦¤ã á®¡®©. � ¦¤ë© ¢¥ç¥à ªâ®-â® ¨§ ¨å ¯à¨£« è ¥â

ª á¥¡¥ ¢á¥å á¢®¨å § ª®¬ëå ¨ § ª®¬¨â ¨å ¬¥¦¤ã á®¡®©. �§¢¥áâ®, çâ® ¯®á«¥ â®£®, ª ª ª ¦¤ë© å®âï ¡ë ®¤¨

à § á®¡à « ã á¥¡ï £®áâ¥©, ¤¢®¥ «î¤¥© â ª ¨ ¥ ¯®§ ª®¬¨«¨áì. �®ª ¦¨â¥, çâ® ¨   á«¥¤ãîé¨© ¢¥ç¥à íâ¨ ¤¢®¥ ¥

¯®§ ª®¬ïâáï.

�¥à¨ï 7. �¥à ¢¥áâ¢  ¨ £¥®¬¥âà¨ï.

1. �®ª ¦¨â¥, çâ® ¯à¨ a > 0, b > 0, c > 0, d > 0 á¯à ¢¥¤«¨¢® ¥à ¢¥áâ¢®

a
3

b
+
b
3

c
+
c
3

d
+
d
3

a
>

1

2

�
(a+ 1)

2
+ (b+ 1)

2
+ (c+ 1)

2
+ (d+ 1)

2
�
� 4:

2. (�¥à ¢¥áâ¢® �¥¡ëè¥¢ ) �«ï x1 > x2 > : : : > xn ¨ y1 > y2 > : : : > yn ¤®ª ¦¨â¥ ¥à ¢¥áâ¢®

n (x1y1 + x2y2 + : : :+ xnyn) > (x1 + x2 + : : :+ xn) (y1 + y2 + : : :+ yn) :

3. �®ª ¦¨â¥, çâ® ãà ¢¥¨¥ 2 cosx = x
2 + 4x� 6 ¨¬¥¥â ¯® ªà ©¥© ¬¥à¥ ®¤¨ ¤¥©áâ¢¨â¥«ìë© ª®à¥ì.

4. �ãªæ¨ï f(x) ¥¯à¥àë¢    ®âà¥§ª¥ [0; 1]. �®ª ¦¨â¥, çâ® ã £à ä¨ª  íâ®© äãªæ¨¨ ¥áâì ¯ à ««¥«ì ï ®á¨

 ¡áæ¨áá å®à¤  ¤«¨ë  ) 1
2
, ¡) 1

n
¯à¨ ª ¦¤®¬  âãà «ì®¬ n.

5. � âà¥ã£®«ì¨ª¥ ABC ã£®« A à ¢¥ 60�. �ëá®âë BB1 ¨ CC1 ¯¥à¥á¥ª îâáï ¢ â®çª¥ H. �®ª ¦¨â¥, çâ®

¯àï¬ ï, á®¤¥à¦ é ï ¡¨áá¥ªâà¨áã \BHC1, ¯à®å®¤¨â ç¥à¥§ æ¥âà ®¯¨á ®© ®ªàã¦®áâ¨ 4ABC.
6. �  áâ®à®¥ AB ¯àï¬®ã£®«ì¨ª  ABCD ¯®áâà®¥ ®áâà®ã£®«ìë© âà¥ã£®«ì¨ª ABE. �¥à¯¥¤¨ªã«ïàë ¨§

D   BE ¨ ¨§ C   AE ¯¥à¥á¥ª îâáï ¢ â®çª¥ P . �®ª ¦¨â¥, çâ® ¯àï¬ ï EP ¯¥à¯¥¤¨ªã«ïà  ¯àï¬®© AB.

7. �   ®ªàã¦®áâì ¨ ¤¢¥ â®çª¨ ¢¥ ¥¥. �®áâà®©â¥ ¯ à ««¥«®£à ¬¬, ¤¢¥ á®á¥¤¨¥ ¢¥àè¨ë ª®â®à®£® à á¯®-

«®¦¥ë ¢ ¤ ëå â®çª å,   ¤¢¥ ¤àã£¨¥ {   ¤ ®© ®ªàã¦®áâ¨.

8. �®ª ¦¨â¥, çâ® ç¨á«®  ) 91!1901!� 1, ¡) 92!1900!+ 1 ¤¥«¨âáï   1993.

�¥à¨ï 8. �á¥£® á ®¤¨¬ ¥à ¢¥áâ¢®¬.

1. �®ª ¦¨â¥, çâ® ãà ¢¥¨¥ x � 1p
2
sinx � a = 0 ¯à¨ «î¡®¬ § ç¥¨¨ ¯ à ¬¥âà  a ¨¬¥¥â ¥ ¡®«ìè¥ ®¤®£®

ª®àï.

2. �®ª ¦¨â¥ ¥à ¢¥áâ¢® cos 1
4
� cos 1

3
<

1
36
.

3



3. �®ª ¦¨â¥, çâ® «î¡®¥ ¥¯à¥àë¢®¥ ®â®¡à ¦¥¨¥ ¨§ ®âà¥§ª  [a; b] ¢ á¥¡ï ¨¬¥¥â ¥¯®¤¢¨¦ãî â®çªã.

4. �®£®ç«¥ P (x) á æ¥«ë¬¨ ª®íää¨æ¨¥â ¬¨ ¯à¨¨¬ ¥â § ç¥¨¥ 1 ¢ âà¥å à §«¨çëå æ¥«ëå â®çª å. �®ª -

¦¨â¥, çâ® P (x) ¥ ¬®¦¥â ¨¬¥âì æ¥«ëå ª®à¥©.

5. � ©¤¨â¥ ¢á¥ ¯ àë  âãà «ìëå ç¨á¥« m ¨ n â ª¨¥, çâ® m2 + n ¨ n2 +m | â®çë¥ ª¢ ¤à âë.

6. �  § ïâ¨¨ ¢ � â¥¬ â¨ç¥áª®¬ �¥âà¥ £à äáâ¢  �¨¯è¨à ª ¦¤ë© ªàã¦ª®¢¥æ à¥è¨« ¤¢¥ § ¤ ç¨,   ª ¦¤ãî

§ ¤ çã à¥è¨«® ¤¢  ªàã¦ª®¢æ . �®ª ¦¨â¥, çâ® ¬®¦® ®à£ ¨§®¢ âì à §¡®à,   ª®â®à®¬ ª ¦¤ë© à §¡¥à¥â ®¤ã ¨§

à¥è¥ëå ¨¬ § ¤ ç ¨ ¢á¥ § ¤ ç¨ ¡ã¤ãâ à §®¡à ë.

7. � £à äáâ¢¥ ¨¬¥¥âáï 1000 ª®ââ¥¤¦¥©, ¢ ª ¦¤®¬ ¨§ ª®â®àëå ¦¨¢¥â ¯® ®¤®¬ã ¤¦¥â«ì¬¥ã. � ®¤¨ ¯à¥-

ªà áë© ¤¥ì ª ¦¤ë© ¤¦¥â«ì¬¥ ¯¥à¥¥§¦ ¥â ¨§ á¢®¥£® ¤®¬  ¢ ª ª®©-«¨¡® ¤àã£®© (¯¥à¥¥§¤ ®áãé¥áâ¢«ï¥âáï â ª,

çâ® ¯®á«¥ ¥£® ¢ ª ¦¤®¬ ¤®¬¥ ¦¨¢¥â ®¤¨ ¤¦¥â«ì¬¥). �®ª § âì, çâ® ¯®á«¥ ¯¥à¥¥§¤  ¬®¦® â ª ¯®ªà á¨âì ¢á¥

1000 ª®ââ¥¤¦¥© á¨¥©, §¥«¥®© ¨ ªà á®© ªà áª ¬¨, çâ®¡ë ã ª ¦¤®£® å®§ï¨  æ¢¥â ¥£® ®¢®£® ¤®¬  ®â«¨ç «áï ®â

æ¢¥â  áâ à®£® ¤®¬ .

8. �ªáæ¥âà¨çë© ¤¦¥â«ì¬¥ ¬¨áâ¥à �®¤¦á® ¯®áâà®¨« ¢ á ¤ã ¬®¤¥«ì £à äáâ¢  �¨¯è¨à ¯®¤  §¢ ¨¥¬

"� §¥àª «ì¥". �á«¨ ¤¢¥ ãá ¤ì¡ë ¢ £à äáâ¢¥ á®¥¤¨¥ë ¤®à®£®©, â® ¢ � §¥àª «ì¥ { ¥â, ¨  ®¡®à®â. �§ ãá ¤ì¡ë

A ¥«ì§ï ¯à®¥å âì ¢ ãá ¤ì¡ã �, § ¥å ¢ ¯® ¤®à®£¥ ¬¥¥¥, ç¥¬ ª ¤¢ã¬ ¤¦¥â«ì¬¥ ¬. �®ª ¦¨â¥, çâ® ¢ � §¥àª «ì¥

¬®¦® ¯à®¥å âì ¨§ «î¡®© ãá ¤ì¡ë ¢ «î¡ãî, § ¥å ¢ ¯® ¤®à®£¥ ¥ ¡®«¥¥, ç¥¬ ¢ ¤¢¥ çã¦¨å ãá ¤ì¡ë.

�¥à¨ï 9. �¨¥©®áâì ¨ ¬¥â®¤ �âãà¬ .

1. ABCD { ¢ë¯ãª«ë© ç¥âëà¥åã£®«ì¨ª. �à®¤®«¦¥¨ï ¥£® ¡®ª®¢ëå áâ®à® ¯¥à¥á¥ª îâáï ¢ â®çª å E ¨ F .

�ãáâì M;N;K {â®çª¨ ¯¥à¥á¥ç¥¨ï ¡¨áá¥ªâà¨á ã£«®¢ A ¨ C, B ¨ D, E ¨ F á®®â¢¥âáâ¢¥®. �®ª ¦¨â¥, çâ® íâ¨

â®çª¨ «¥¦ â   ®¤®© ¯àï¬®©.

2. �®ª ¦¨â¥ â¥®à¥¬ã �ìîâ® : ¯àï¬ ï, á®¥¤¨ïîé ï á¥à¥¤¨ë ¤¨ £® «¥© ç¥âëà¥åã£®«ì¨ª , ®¯¨á ®£®

®ª®«® ªàã£ , ¯à®å®¤¨â ç¥à¥§ æ¥âà íâ®£® ªàã£ .

3. �®ª ¦¨â¥, çâ® ¥á«¨ a0+
a1

2
+ : : :+ an

n+1
= 0, â® ¬®£®ç«¥ anx

n+ an�1x
n�1+ : : :+ a1x+ a0 ¨¬¥¥â ¯® ªà ©¥©

¬¥à¥ ®¤¨ ¢¥é¥áâ¢¥ë© ª®à¥ì.

4. �ã¬¬  ¤¢ãå ¥®âà¨æ â¥«ìëå ¢¥é¥áâ¢¥ëå ç¨á¥« a ¨ b à ¢  1. �®ª ¦¨â¥, çâ® a) a2+b2 > 1
2
; b) a3+b3 > 1

4
.

� ©¤¨â¥ á)  ¨¬¥ìè¥¥ § ç¥¨¥ ¢ëà ¦¥¨ï a4 + b
4; d)  ¨¡®«ìè¥¥ § ç¥¨¥ ¢ëà ¦¥¨¥

p
a+

p
b.

5. � ¡®à ¯®«®¦¨â¥«ìëå ç¨á¥« x1; : : : ; xn ã¤®¢«¥â¢®àï¥â ãá«®¢¨î x1 + : : :+ xn = 1. �®ª ¦¨â¥ ¥à ¢¥áâ¢ 

a)
(1� x1) : : : (1 � xn)

x1 : : :xn
> (n� 1)n:

b)

(1 + x1) : : : (1 + xn)

(1� x1) : : : (1� xn)
>

�
n+ 1

n� 1

�n

; n > 2:

6. �®ª ¦¨â¥, çâ® ¤«ï «î¡®£®  ¡®à  ¥®âà¨æ â¥«ìëå ç¨á¥« a1, a2; : : : ; an á¯à ¢¥¤«¨¢® ¥à ¢¥áâ¢®p
a1a2 +

p
a1a3 + : : :+

p
an�1an 6

n�1
2

(a1 + a2 + : : :+ an).

7. �  á¨¬¯®§¨ã¬¥ ª ¦¤ë© ¤¥«¥£ â § ª®¬ å®âï ¡ë á ®¤¨¬ ¨§ ®áâ «ìëå ãç áâ¨ª®¢ ¨ ¥ § ª®¬ á® ¢á¥¬¨.

�®ª ¦¨â¥, çâ® ¢á¥å ¤¥«¥£ â®¢ ¬®¦® à §¡¨âì   ¤¢¥ £àã¯¯ë â ª, çâ®¡ë ª ¦¤ë© ãç áâ¨ª á¨¬¯®§¨ã¬  ¡ë« § ª®¬

å®âï ¡ë á ®¤¨¬ ç¥«®¢¥ª®¬ ¨§ á¢®¥© £àã¯¯ë.

8. �á¥ ¯à®áâë¥ ¤¥«¨â¥«¨ 2006  âãà «ìëå ç¨á¥« ¥ ¯à¥¢®áå®¤ïâ 30. �®ª ¦¨â¥, çâ® áà¥¤¨ ¨å ¥áâì ¤¢ ,

¤ îé¨å ¢ ¯à®¨§¢¥¤¥¨¨ â®çë© ª¢ ¤à â.

�¥à¨ï 10. �®¢  �âãà¬.

1. � ë ¯®«®¦¨â¥«ìë¥ ç¨á«  x; y â ª¨¥, çâ® x+ y = 1. �®ª ¦¨â¥, çâ® x
2

1+y
+ y

2

1+x
> 4

3
:

2. �«ï ¢¥é¥áâ¢¥ëå ç¨á¥« x1; : : : ; xn (n � 2) ¨§ ¯à®¬¥¦ãâª  (0; 1] ¤®ª ¦¨â¥ ¥à ¢¥áâ¢®

1

1 + x1

+ : : :+
1

1 + xn

6
n

1 +
p
[n]x1x2 : : : xn

:

3. �«ï ¯®«®¦¨â¥«ìëå a; b; c; d ¤®ª ¦¨â¥ ¥à ¢¥áâ¢®

q
a2+b2+c2+d2

4
> 3

q
abc+abd+acd+bcd

4
:

4. � ¢ë¯ãª«®¬ ç¥âëàñåã£®«ì¨ª¥ ABCD áãé¥áâ¢ãîâ âà¨ ¥ª®««¨¥ àë¥ ¢ãâà¥¨å â®çª¨ P1; P2; P3 â ª¨¥,

çâ® S4ABPi
+ S4CDPi

= S4BCPi
+ S4ADPi

; ¤«ï i = 1; 2; 3: �®ª ¦¨â¥, çâ® ABCD { ¯ à ««¥«®£à ¬¬.

5. � ¢¥àè¨ å âà¥ã£®«ì¨ª  ABC à ááâ ¢ìâ¥ ¬ ááë â ª, çâ®¡ë ¥£® æ¥âà ¬ áá á®¢¯ ¤ « á æ¥âà®¬ ¢¯¨á ®©

®ªàã¦®áâ¨.

6. � âà¥ã£®«ì¨ª¥ ABC \BAC = 60�. K | â®çª  ¯¥à¥á¥ç¥¨ï ¬¥¤¨ ë CM ¨ ¢ëá®âë BN . �§¢¥áâ®, çâ®

CK = 6, KM = 1. � ©¤¨â¥ ã£«ë âà¥ã£®«ì¨ª .

7. �®à®«ì �î¤®¢¨ª ¥ ¤®¢¥àï¥â ¥ª®â®àë¬ á¢®¨¬ ¯à¨¤¢®àë¬. � á®áâ ¢¨« ¯®«ë© á¯¨á®ª ¯à¨¤¢®àëå

¨ ¯à¨ª § « ª ¦¤®¬ã ¨§ ¨å á«¥¤¨âì §  ®¤¨¬ ¨§ ®áâ «ìëå. �à¨ íâ®¬ ¯¥à¢ë© ¯à¨¤¢®àë© á«¥¤¨â §  â¥¬, ªâ®

á«¥¤¨â §  ¢â®àë¬, ¢â®à®© á«¥¤¨â §  â¥¬, ªâ® á«¥¤¨â §  âà¥âì¨¬ ¨ â.¤., ¯à¥¤¯®á«¥¤¨© á«¥¤¨â §  â¥¬, ªâ® á«¥¤¨â

§  ¯®á«¥¤¨¬, ¯®á«¥¤¨© á«¥¤¨â §  â¥¬, ªâ® á«¥¤¨â §  ¯¥à¢ë¬. �®ª ¦¨â¥, çâ® ã �î¤®¢¨ª  ¥ç¥â®¥ ç¨á«®

¯à¨¤¢®àëå.

8. � ¤ ® ¥áª®«ìª® â®ç¥ª, á®¥¤¨¥ëå ®âà¥§ª ¬¨ ¤¢ãå æ¢¥â®¢: ¥ª®â®àë¥ ¯ àë â®ç¥ª { £®«ã¡ë¬¨ ®âà¥§ª ¬¨,

¥ª®â®àë¥ ¤àã£¨¥ { ªà áë¬¨. �§¢¥áâ®, çâ® ¢ «î¡®¬ § ¬ªãâ®¬ ¯ãâ¨, á®áâ®ïé¥¬ ¨§ ¥áª®«ìª¨å ®âà¥§ª®¢, ç¨á«®

4



ªà áëå ®âà¥§ª®¢ ç¥â®. �®ª ¦¨â¥, çâ® ¢á¥ â®çª¨ ¬®¦® à §¡¨âì   ¤¢  ¬®¦¥áâ¢  â ª, çâ® ª ¦¤ë© ªà áë©

®âà¥§®ª á®¥¤¨ï¥â â®çª¨ ¨§ à §ëå ¬®¦¥áâ¢,   ª ¦¤ë© £®«ã¡®© { â®çª¨ ¨§ ®¤®£® ¨ â®£® ¦¥ ¬®¦¥áâ¢ .

�¥à¨ï 11, á £®¬®â¥â¨¥©.

1. �ãáâì ç¨á«  x, y ¨ z ¡®«ìè¥ ¥¤¨¨æë. �®ª ¦¨â¥ ¥à ¢¥áâ¢® xy + yz + xz < 2xyz + 1.

2. �®ª ¦¨â¥, çâ® ¥á«¨ ai > 0, bi > 0, ci > 0 (i = 1; 2; : : : ; n), â® á¯à ¢¥¤«¨¢® ¥à ¢¥áâ¢®

(a1b1c1 + a2b2c2 + : : :+ anbncn)
3
6
�
a
3
1 + a

3
2 + : : :+ a

3
n

� �
b
3
1 + b

3
2 + : : :+ b

3
n

� �
c
3
1 + c

3
2 + : : :+ c

3
n

�
:

3. �¥âëà¥åã£®«ì¨ª ABCD { ¢¯¨á ë©, ¯à¨ç¥¬ ¥£® ¤¨ £® «¨ ¯¥à¯¥¤¨ªã«ïàë ¨ ¯¥à¥á¥ª îâáï ¢ â®çª¥ O.

�®ª ¦¨â¥, çâ®

 ) ¯¥à¯¥¤¨ªã«ïà ¨§ â®çª¨ O   áâ®à®ã AD ¤¥«¨â BC ¯®¯®« ¬;

¡) ®á®¢ ¨ï ¯¥¯¥¤¨ªã«ïà®¢ ¨§ â®çª¨ O   áâ®à®ë ç¥âëà¥åã£®«ì¨ª  ¨ á¥à¥¤¨ë íâ¨å áâ®à® «¥¦ â  

®¤®© ®ªàã¦®áâ¨.

4. �¢¥ ®ªàã¦®áâ¨ ª á îâáï ¢ â®çª¥ K. �àï¬ ï, ¯à®å®¤ïé ï ç¥à¥§ K, ¯¥à¥á¥ª ¥â íâ¨ ¤¢¥ ®ªàã¦®áâ¨ ¢

â®çª å A ¨ B. �®ª ¦¨â¥, çâ® ª á â¥«ìë¥ ª ®ªàã¦®áâï¬ ¢ â®çª å A ¨ B ¯ à ««¥«ìë.

5. � á¥£¬¥â ªàã£  !, ®£à ¨ç¥ë© ¥£® å®à¤®© MN , ¢¯¨á ® ®ªàã¦®áâì. �â  ®ªàã¦®áâì ª á ¥âáï ®ªàã¦-

®áâ¨ ! ¢ â®çª¥ A,   å®à¤ë MN { ¢ â®çª¥ B. �àï¬ ï AB ¯¥à¥áª ¥â ¤ã£ã MN ¢ â®çª¥ K. �®ª ¦¨â¥, çâ® K {

á¥à¥¤¨  ¤ã£¨ MN ¨ KA �KB = KN
2.

6. �ãáâì p { ¯à®áâ®¥ ç¨á«®. �®ª ¦¨â¥, çâ® ç¨á«¨â¥«ì ¥á®ªà â¨¬®© ¤à®¡¨ 1+ 1
2
+ 1

3
+ : : :+ 1

p�1 ¤¥«¨âáï   p.

�¥à¨ï 12, ¢ë¤  ï, ¥á¬®âàï ¨   çâ®.

1. �«ï ¯®«®¦¨â¥«ìëå a; b; c ¤®ª ¦¨â¥ ¥à ¢¥áâ¢® 8(a3 + b
3 + c

3)2 > 9(a2 + bc)(b2 + ac)(c2 + ab):

2. �ãáâì a, b, c { áâ®à®ë âà¥ã£®«ì¨ª . �®ª ¦¨â¥, çâ® a

b+c�a +
b

c+a�b +
c

a+b�c > 3.

3. �«ï ¯®«®¦¨â¥«ìëå a; b; c, ã¤®¢«¥â¢®àïîé¨å ãá«®¢¨î abc = 1, ¤®ª ¦¨â¥ ¥à ¢¥áâ¢® a

1+ac
+ b

1+ab
+ c

1+bc
> 3

2
:

4. � á¥£¬¥â ªàã£  !, ®£à ¨ç¥ë© ¥£® å®à¤®© MN , ¢¯¨á ® ¤¢¥ ®ªàã¦®áâ¨. �â¨ ®ªàã¦®áâ¨ ª á îâáï

®ªàã¦®áâ¨ ! ¢ â®çª å A ¨ B,   å®à¤ë MN { ¢ â®çª å C ¨ D. �®ª ¦¨â¥, çâ® â®çª¨ A;B;C ¨ D «¥¦ â   ®¤®©

®ªàã¦®áâ¨.

5. � ¢ë¯ãª«®¬ ç¥âëà¥åã£®«ì¨ª¥ ABCD â®çª  O { â®çª  ¯¥à¥á¥ç¥¨ï ¤¨ £® «¥©, â®çª  M { á¥à¥¤¨ 

áâ®à®ë AB. �§¢¥áâ®, çâ® BO = OD. �àï¬ë¥ CM ¨ BD ¯¥à¥á¥ª îâáï ¢ â®çª¥ P , ¯àï¬ë¥ AP ¨ BC { ¢ â®çª¥

N , ¯àï¬ë¥ NO ¨ AD { ¢ â®çª¥ Q. �®ª ¦¨â¥, çâ® Q { á¥à¥¤¨  AD.

6. a, b, c, d {  âãà «ìë¥ ç¨á« , ab = cd.

 ) �®ª ¦¨â¥, çâ® áãé¥áâ¢ãîâ  âãà «ìë¥ ç¨á«  u1, v1, u2, v2, ¤«ï ª®â®àëå a = u1v1, b = u2v2, c = u1u2,

d = v1v2.

¡) �®ª ¦¨â¥, çâ® ç¨á«® a+ b+ c+ d { á®áâ ¢®¥.

7. �®ª ¦¨â¥, çâ® [x] +
�
x+ 1

n

�
+ : : :+

�
x+ n�1

n

�
= [nx].

8. � ¬ â¥¬ â¨ç¥áª¨© « £¥àì ¯à¨¥å «® ¥áª®«ìª® èª®«ì¨ª®¢, ª ¦¤ë© ¨§ ª®â®àëå ¨¬¥¥â áà¥¤¨ ¯à¨¥å ¢è¨å

®â 2 ¤® 30 § ª®¬ëå. �®ª ¦¨â¥, çâ® ®¯ëâë© ¢®¦ âë© á¬®¦¥â à áá¥«¨âì ¨å ¢ 60 ª®¬ â â ª, çâ®¡ë ¨ª ª¨¥

¤¢  § ª®¬ëå ¥ ®ª § «¨áì ¢ ®¤®© ª®¬ â¥, ¨ çâ®¡ë ¥ ¡ë«® èª®«ì¨ª , ¢á¥ § ª®¬ë¥ ª®â®à®£® ¦¨¢ãâ ¢ ®¤®©

ª®¬ â¥.

�¥à¨ï 13: : :¤î¦¨ : : :íâ : : : , ã, ¢ë ¯®ï«¨.

1. �®ª ¦¨â¥, çâ® ¥á«¨ a > 0, b > 0, â® á¯à ¢¥¤«¨¢® ¥à ¢¥áâ¢® (a+ b)
2 �
a
2 + b

2
�2
: : : (an + b

n)
2
>�

a
n+1 + b

n+1
�n
.

2. �«ï ç¨á¥« x; y, ¯® ¬®¤ã«î ¥ ¯à¥¢®áå®¤ïé¨å 1, ¤®ª ¦¨â¥ ¥à ¢¥áâ¢® jxy �
p
(1� x2)(1� y2)j 6 1:

3. �®ª ¦¨â¥ ¥à ¢¥áâ¢®
��� (x+y)(1�xy)(1+x2)(1+y2)

��� 6 1:

4. �¯¨á  ï ®ªàã¦®áâì âà¥ã£®«ì¨ª  ABC ª á ¥âáï áâ®à® AB ¨ AC ¢ â®çª å X ¨ Y ,   ¢¥¢¯¨á  ï

®ªàã¦®áâì ª á ¥âáï ¯à®¤®«¦¥¨© íâ¨å áâ®à® ¢ â®çª å Z ¨ T . �®ª ¦¨â¥, çâ® á¥à¥¤¨  áâ®à®ëBC à ¢®ã¤ «¥ 

®â ¯àï¬ëå XY ¨ ZT .

5. �®çª  A { ®¤  ¨§ â®ç¥ª ¯¥à¥á¥ç¥¨ï ¤¢ãå ®ªàã¦®áâ¥© á æ¥âà ¬¨ O1 ¨ O2. �¡é¨¥ ¢¥è¨¥ ª á â¥«ìë¥

ª á îâáï ¯¥à¢®© ®ªàã¦®áâ¨ ¢ â®çª å B1 ¨ B2,   ¢â®à®© ®ªàã¦®áâ¨ ¢ â®çª å C1 ¨ C2. M1 ¨ M2 { á¥à¥¤¨ë

®âà¥§ª®¢ B1B2 ¨ C1C2. �®ª ¦¨â¥, çâ® \O1AO2 = \M1AM2.

6. �¥è¨â¥ ¢ æ¥«ëå ç¨á« å ãà ¢¥¨¥: x3 + 7 = y
2.

7. �®ª ¦¨â¥, çâ® ¨§ n+1 ç¨á« , ¬¥ìè¥£® 2n, ¢á¥£¤  ¬®¦® ¢ë¡à âì âà¨ ç¨á« , ¨§ ª®â®àëå ®¤® à ¢® áã¬¬¥

¤¢ãå ¤àã£¨å.

�¥à¨ï 14. �¨¬¢®« �ª®¡¨.

1. �¯à¥¤¥«¥¨¥. �ãáâì P { ¥ç¥â®¥  âãà «ì®¥ ç¨á«®, ¡®«ìè¥¥ ¥¤¨¨æë, P = p1p2 : : : pk { ¥£® à §«®¦¥¨¥

  ¯à®áâë¥ ¬®¦¨â¥«¨ (áà¥¤¨ ¨å ¬®£ãâ ¡ëâì ¨ à ¢ë¥). � «¥¥, ¯ãáâì (a; P ) = 1. �®£¤  á¨¬¢®« �ª®¡¨

�
a

P

�
®¯à¥¤¥«ï¥âáï à ¢¥áâ¢®¬

�
a

P

�
=
�
a

p1

�
: : :

�
a

pk

�
:

 ) �®ª ¦¨â¥, çâ® á¨¬¢®« �ª®¡¨
�
a

b

�
¬ã«ìâ¨¯«¨ª â¨¢¥ ¯® a.
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¡) �®ª ¦¨â¥, çâ® ¯à¨ ¥ç¥â®¬ b
��1
b

�
= (�1) b�12 : � ª¨¬ ®¡à §®¬,

��1
b

�
à ¢¥ 1, ¥á«¨ b = 4k+ 1 ¨ à ¢¥ �1,

¥á«¨ b = 4k + 3:

¢) �®ª ¦¨â¥, çâ® ¯à¨ ¥ç¥â®¬ b
�
2
b

�
= (�1) b

2
�1

8 : � ª¨¬ ®¡à §®¬,
�
2
b

�
à ¢¥ 1, ¥á«¨ b = 8k � 1 ¨ à ¢¥ �1,

¥á«¨ b = 8k � 3.

£) �®ª ¦¨â¥, çâ® ¯à¨ ¥ç¥âëå ¢§ ¨¬® ¯à®áâëå a ¨ b
�
a

b

� �
b

a

�
= (�1) a�12 � b�1

2 :

� ª¨¬ ®¡à §®¬, ¥á«¨ å®âì ®¤® ¨§ ç¨á¥« a ¨ b ¨¬¥¥â ¢¨¤ 4k+1, â®
�
a

b

�
=
�
b

a

�
;   ¢ ¯à®â¨¢®¬ á«ãç ¥

�
a

b

�
= � �

b

a

�
:

¤) �¢«ï¥âáï «¨ 74 ª¢ ¤à â¨çë¬ ¢ëç¥â®¬ ¯® ¬®¤ã«î 101 ? � 365 ¯® ¬®¤ã«î 1847 ?

2. �®ª ¦¨â¥, çâ® ¥á«¨ p = 4n� 1 ¯à®áâ®¥ ¨ (2k � 1; p) = 1, â® (n+ k(k � 1))2n�1 � 1 (mod p).

3. �«ï ç¨á¥« x; y, ¯® ¬®¤ã«î ¥ ¯à¥¢®áå®¤ïé¨å 1, ¤®ª ¦¨â¥ ¥à ¢¥áâ¢®
p
1� x2 +

p
1� y2 6 2

q
1� �

x+y
2

�2
:

4. �®ª ¦¨â¥, çâ® ¤«ï âà¥ã£®«ì¨ª 

a) 1=a+ 1=b+ 1=c > 9r=(2S):

b) ab+ ac + bc > 4
p
3S:

5. �  ä¥áâ¨¢ «ì ¢®¥®-¬®àáª®© ¯¥á¨ ¯à¨£« è¥ë å®àë ¨§ 100 áâà . � ¦¤ë© å®à ¤®«¦¥ ¨á¯®«¨âì

âà¨ ¯¥á¨ ¨ áà §ã ã¥å âì ¤®¬®©. �§ ª®¬¨¢è¨áì á â¥ªáâ ¬¨ ¯¥á¥, ®à£ ¨§ â®àë ®¡ àã¦¨«¨, çâ® ª ¦¤ ï ¯¥áï

®áª®à¡¨â¥«ì  ¤«ï ®¤®© ¨§ ãç áâ¢ãîé¨å áâà . �®ª ¦¨â¥, çâ® ®¨ ¬®£ãâ  § ç¨âì ¯®àï¤®ª ¢ëáâã¯«¥¨© â ª¨¬

®¡à §®¬, çâ®¡ë ¨ª®¬ã ¥ ¯à¨è«®áì ¢ëá«ãè¨¢ âì ¡®«ìè¥ âà¥å ®áª®à¡¨â¥«ìëå ¤«ï ¥£® áâà ë ¯¥á¥.

�¥à¨ï 15. �ª®à®ç¥ ï.

1. � ©â¨ ¢á¥ ¯ àë (p; q) ¯à®áâëå ç¨á¥«, ¤«ï ª®â®àëå ç¨á«® 2p � 1 ¤¥«¨âáï   q, ¨ áà¥¤¨ ¯à®áâëå ¤¥«¨â¥«¥©

ç¨á«  q � 1 ¨¬¥îâáï â®«ìª® ç¨á«  2, 3, 5 ¨ 7.

2. � ©¤¨â¥ ¢á¥ â ª¨¥ ¯à®áâë¥ ç¨á«  p ¨ q, çâ® 2p + 1 ¤¥«¨âáï   q,   2q + 1 ¤¥«¨âáï   p.

3. �®ª § âì, çâ® «î¡®¥ ¯à®áâ®¥ ç¨á«® p ï¢«ï¥âáï ¤¥«¨â¥«¥¬ å®âï ¡ë ®¤®£® ç«¥  ¯®á«¥¤®¢ â¥«ì®áâ¨ an =

n
6 � n

4 � 24n2 � 36.

�¥à¨ï 16, à §®è¥àáâ ï

1. � ©¤¨â¥ ¢á¥ ¥ç¥âë¥ ç¨á«  n, â ª¨¥, çâ® 3n + 1 ¤¥«¨âáï   n.

2. �®ª ¦¨â¥, çâ® ¯à¨ «î¡ëå  âãà «ìëå a > 1 ¨ n '(an � 1) ¤¥«¨âáï   n.

3.  ) �®ª ¦¨â¥, çâ® ¯à¨ 0 � a < 1 á¯à ¢¥¤«¨¢® ¥à ¢¥áâ¢®
q

a

1�a > 2a, ¯à¨ç¥¬ à ¢¥áâ¢® ¤®áâ¨£ ¥âáï â®«ìª®

¯à¨ a = 1
2
.

¡) �®ª ¦¨â¥, çâ® ¥á«¨ a > 0, b > 0, c > 0, â®
q

a

b+c
+
q

b

a+c
+
q

c

a+b
> 2.

4. �®ª ¦¨â¥ ¥à ¢¥áâ¢®
ja�bjp

1+a2
p
1+b2

6
ja�cjp

1+a2
p
1+c2

+
jb�cjp

1+b2
p
1+c2

:

5. (�¥®à¥¬  � -�¡¥«ï). �¥¢¨ ë AA1, BB1 ¨ CC1 âà¥ã£®«ì¨ª  ABC ¯¥à¥á¥ª îâáï ¢ ®¤®© â®çª¥ K.

�®ª ¦¨â¥, çâ® AK

KA1

= AB1

B1C
+ AC1

C1B
,  ) à áá¬®âà¥¨¥¬ ¯«®é ¤¥©, ¡) á ¯®¬®éìî ¬ áá.

6. A1, A2, A3, A4, A5, A6 { á¥à¥¤¨ë áâ®à® è¥áâ¨ã£®«ì¨ª  (¢ ¯®àï¤ª¥ ®¡å®¤ ). �®ª ¦¨â¥, çâ® â®çª¨

¯¥à¥á¥ç¥¨ï ¬¥¤¨  âà¥ã£®«ì¨ª®¢ A1A3A5 ¨ A2A4A6 á®¢¯ ¤ îâ.

�ãáâì ¤   ¥ª®â®à ï ¯¥à¥áâ ®¢ª   âãà «ìëå ç¨á¥« 1, 2, : : : , n. � à  (¥ ®¡ï§ â¥«ì® áâ®ïé¨å àï¤®¬)

ç¨á¥« i ¨ j íâ®© ¯¥à¥áâ ®¢ª¨ ®¡à §ã¥â ¨¢¥àá¨î, ¥á«¨ i < j ¨ j áâ®¨â á«¥¢  ®â i.

�¥à¥áâ ®¢ª  «î¡ëå ¤¢ãå ¨§ â ª¨å ç¨á¥«  §ë¢ ¥âáï âà á¯®§¨æ¨¥©.

� ¥áâ¥áâ¢¥®© à ááâ ®¢ª¥ 1 2 : : :n ç¨á«® ¨¢¥àá¨© à ¢® ã«î; ¢ ®¡à â®© n n � 1 : : :2 1 {
n(n�1)

2
.

7. (�¥®à¥¬  ®¡ ¨¢¥àá¨ïå). �®ª ¦¨â¥, çâ® «î¡ ï âà á¯®§¨æ¨ï ¬¥ï¥â ç¥â®áâì ç¨á«  ¨¢¥àá¨©.

8. �  ¯«®áª®áâ¨ § ¤ ® ¡¥áª®¥ç® ¬®£® ¯àï¬®ã£®«ì¨ª®¢, ¢¥àè¨ë ª®â®àëå à á¯®« £ îâáï ¢ â®çª å á ª®-

®à¤¨ â ¬¨ (0; 0), (0;m), (n; 0), (n;m), £¤¥ m ¨ n { æ¥«ë¥ ¯®«®¦¨â¥«ììë¥ ç¨á« . �®ª ¦¨â¥, çâ® áà¥¤¨ ãª § ëå

¯àï¬®ã£®«ì¨ª®¢ ¢á¥£¤  ¬®¦® ¢ë¡à âì ¤¢ , ®¤¨ ¨§ ª®â®àëå ¡ã¤¥â à á¯®« £ âìáï ¢ãâà¨ ¤àã£®£®.

�¥à¨ï 17. .

1. �«ï ¯®«®¦¨â¥«ìëå ç¨á¥« x; y; z, ã¤®¢«¥â¢®àïîé¨å ãá«®¢¨î x
2 + y

2 + z
2 = 1, ¤®ª ¦¨â¥ ¥à ¢¥áâ¢®

x

1+x2
+ y

1+y2
+ z

1+z2
6 3

p
3

4
:

2. � ¡®à ¯®«®¦¨â¥«ìëå ç¨á¥« x1; : : : ; xn ã¤®¢«¥â¢®àï¥â ãá«®¢¨î x1 + : : : + xn = 1. � ©¤¨â¥  ¨¬¥ìè¥¥

§ ç¥¨¥ ¢ëà ¦¥¨ï

x1

1 + x2 + x3 + : : :+ xn
+

x2

1 + x1 + x3 + : : :+ xn
+ : : :+

xn

1 + x1 + x2 + : : :+ xn�1
:

3. 35 ¤¥â¥© áâ®ïâ ¢ àï¤ ¨ ¦¤ãâ § ¢âà ª . �à¥¬ï ®â ¢à¥¬¥¨ ª ª®©-¨¡ã¤ì à¥¡¥®ª ¯¥à¥¯àë£¨¢ ¥â ç¥à¥§ á¢®¥£®

á®á¥¤  (¯¥à¥¯àë£ãâì áà §ã ç¥à¥§ ¤¢ãå ®¡¥áá¨«¥¢è¨© ®â £®«®¤  ªàã¦ª®¢¥æ ¥ ¬®¦¥â). �®£ãâ «¨ ®¨ ¢¥àãâìáï ¢

¨áå®¤®¥ ¯®«®¦¥¨¥ à®¢® §  239 ¯àë¦ª®¢?

4. �¨á«  1, 2, : : : , 1975 ¢ë¯¨á ë ¢ áâà®çªã ¢ ¯®àï¤ª¥ ¢®§à áâ ¨ï. � §à¥è¥® ¡à âì «î¡ë¥ ç¥âëà¥ ç¨á« ,

áâ®ïé¨¥ àï¤®¬, ¨ ¯¥à¥áâ ¢«ïâì ¨å ¢ ®¡à â®¬ ¯®àï¤ª¥. �®¦® «¨ á ¯®¬®éìî â ª¨å ®¯¥à æ¨© ¯¥à¥áâ ¢¨âì ¢

®¡à â®¬ ¯®àï¤ª¥ ¢á¥ ç¨á« ?

5. �¢¥ ®ªàã¦®áâ¨ ª á îâáï ¢ â®çª¥ A ¢¥è¨¬ ®¡à §®¬. � á â¥«ì ï ª ®¤®© ¨§ íâ¨å ®¥àã¦®áâ¥© ¢ â®çª¥

D ¯¥à¥á¥ª ¥â ¤àã£ãî ®ªàã¦®áâì ¢ â®çª å B ¨ C. �®ª ¦¨â¥, çâ® AD { ¡¨áá¥ªâà¨á  ¢¥è¥£® ã£«  BAC.
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6. �¯¨á  ï ®ªàã¦®áâì âà¥ã£®«ì¨ª  ABC ª á ¥âáï áâ®à®ë BC ¢ â®çª¥ M . �®çª  N ¤¨ ¬¥âà «ì®

¯à®â¨¢®¯®«®¦  â®çª¥ M . �®ª ¦¨â¥, çâ® ¯àï¬ ï AN ¯¥à¥á¥ª ¥â ®âà¥§®ª BC ¢ â®çª¥ ª á ¨ï ¢¥¢¯¨á ®©

®ªàã¦®áâ¨.

�¥à¨ï 18. �à®é «ì ï.

1.  ) � ©¤¨â¥ æ¥âà £®¬®â¥â¨¨, ¯¥à¥¢®¤ïé¥© âà¥ã£®«ì¨ª ¢ ¥£® á¥à¥¤¨ë© âà¥ã£®«ì¨ª.

¡) (�àï¬ ï �©«¥à ) �®ª ¦¨â¥, çâ® â®çª  ¯¥à¥á¥ç¥¨ï ¬¥¤¨  âà¥ã£®«ì¨ª  «¥¦¨â   ®¤®© ¯àï¬®© á ®àâ®-

æ¥âà®¬ ¨ æ¥âà®¬ ®¯¨á ®© ®ªàã¦®áâ¨. � ª ª®¬ ®â®è¥¨¨ ®  ¤¥«¨â á®¥¤¨ïîé¨© ¨å ®âà¥§®ª?

2. �¢¥ ®ªàã¦®áâ¨ ª á îâáï ¢¥è¨¬ ®¡à §®¬. �àï¬ ï ¯¥à¥á¥ª ¥â ¨å ¢ â®çª å M; N; P; Q ¯®á«¥¤®¢ â¥«ì®.

�®ª ¦¨â¥, çâ® ¨§ â®çª¨ ª á ¨ï ®âà¥§ª¨ MQ ¨ NP ¢¨¤ë ¯®¤ ã£« ¬¨, áã¬¬  ª®â®àëå à ¢  180�:
3. a) �ãáâì n = 3k � m, £¤¥ m ¥ ¤¥«¨âáï   3. �®ª ¦¨â¥, çâ® ¬ ªá¨¬ «ì ï áâ¥¯¥ì âà®©ª¨,   ª®â®àãî

¤¥«¨âáï ç¨á«® 4n � 1, à ¢  3k+1.

¡) � ©¤¨â¥ ¢á¥ æ¥«ë¥ ç¨á«  n > 1 â ª¨¥, çâ® 2n + 1 ¤¥«¨âáï   n2.

4. �®¦® «¨ ¯®ªà á¨âì ¯àï¬®ã£®«ì¨ª 123� 456 ¢ ¤¢  æ¢¥â  â ª, çâ®¡ë ã ª ¦¤®© ª«¥âª¨ à®¢® ¤¢  á®á¥¤ 

¨¬¥«¨ ¤àã£®© æ¢¥â ?

5. �®ª ¦¨â¥, çâ®

 ) á¨áâ¥¬  ¤¢ãå ãà ¢¥¨© x
2 + 2y2 = z

2
; 2x2 + y

2 = t
2 ¥ ¨¬¥¥â à¥è¥¨© ¢  âãà «ìëå ç¨á« å x, y, z, t.

¡) á¨áâ¥¬  ¤¢ãå ãà ¢¥¨© x2 + 5y2 = z
2
; 5x2 + y

2 = t
2 ¥ ¨¬¥¥â à¥è¥¨© ¢  âãà «ìëå ç¨á« å x, y, z, t;

¢) á¨áâ¥¬  ¤¢ãå ãà ¢¥¨© x2+7y2 = z
2
; 7x2+y

2 = t
2 ¨¬¥¥â ¡¥áª®¥ç® ¬®£® à¥è¥¨© ¢  âãà «ìëå ç¨á« å

x, y, z, t.

6. � ® 39-§ ç®¥  âãà «ì®¥ ç¨á«® A. �®ª ¦¨â¥, çâ® áãé¥áâ¢ã¥â â ª®¥ 20-§ ç®¥ ç¨á«® B, çâ® ¨ ®¤®

39-§ ç®¥  âãà «ì®¥ ç¨á«®, ¯®«ãç îé¥¥áï ¨§ A ¯¥à¥áâ ®¢ª®© ¥£® æ¨äà, ¥ ¤¥«¨âáï   B.

7. �¥è¨â¥ ¢ æ¥«ëå ç¨á« å ãà ¢¥¨¥: 2m + 3n = k
2.
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